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The agency began a multi -center study in January 1993 to examine options for providing 
the most cost effective space transportation system in the future. The Space Shuttle will be the 
primary transportation system for the near future and throughout the deployment of the Space 
Station Freedom later in this decade. Future options are to replace the Space Shuttle in 2005 to 


4} fiS 

^ o 
g o 
CO Q, 


*- £ 

g « 

■s ® 

_ X> 


•o c 

2 £ 
C Cd 

*E « w> 

§ . 2 : 2 

« g a 


T3 . 

<U >> 


V cx 
o ?> 


I & 

§1 

o 

— c 


2 2 : 
-3 ° * 

^3 C 
O 

va go 


U; T) "S -O 
O © I? 4> 

oo ,2 o 

8 U as 
© 

n 2 *o Z 


It 


ACCESS TO SPACE EVALUATION CRITERIA 


O 

o Ex 

•- 3 O 
(At jS 

Q S O 

°IL O 


CD 

O) 

C ^ GO 

'co ® 2 

C |£- 
CO n d 

5 .i.l 

;&1 


3 TJ 
O C 

CD B 

8 S 

0) 3 


E 

2 

D. 


CM 

* 


CO "8 


° CO 

— c c 
CD CO 0 ) <D 

S c E E 

<D Q. CD 

SPI 

”c|t 


® — CO 

§a§ 

c co 5 
HI c .2 

" — 
c © 


till 

— ■§ §s 

in Q_ fc O 
. (B 3 c 
■<t o oo 


(/} ® 
•--s 

— *-> Cu 

10 l/),h 
'•3 ‘C 0 ) 
COO 
O t% Q 

CO 2 w 
« 2 > 
111 (Q -C 

£ O 

Oir 


a> 

CD "O 

3 <D 

Q. 

CD 


CD 

<0 


E 

2 

O) 

- 2 

CO Q- 


O 

< 


(1) 

j 2 O 

Q-‘C _r^—s 
CD _ CO CD 
0 E.O 5 
£ 2 c T> 

?o| 
2 a) o 

CL^ C/) 


</) 

<D _ 
> CO 

O - 7 s 


8 <g 
CD 

C O 
P c= 


CM 

CO 


vw w A. 

O — <D 

if > 

I ! S .-5 
eeg 


CO 


o o 


CO O O — 


CO 


2 e 

i? 

3 o 

o o 
=C CD 

CD 

C CO CO 
O-C 3 

Oto-i 

3 CO 

*■■ 0.3 

CO-ES 


TJ 

C 

CO 

f^*c/T 

o ® 
® co 

O co 
C CD 
sz O 
O p 
CD ^ 


i 

CO 

E 


CD 
CO 
CO 

co£ 
.Q* co 

CD ’C 

X 3 

IO *D 

co .2 


.E£ 

* 3 C 
O' <0 
O 2 
CC^ 



— _ 
-Q co 

3 
C 
C 


c\i iio 


® o = 

_Q tt= CO 
^3 < "D 

O- 4 -! 2 
CD CO CO 
O O m 

00 - 3 : 

< 

CM S D 
CM o"Q 


nP 

o c: 
lo P 


CO 

CD 

S I 


CO 

o 
o 

CO p 


3 

o 


c 

o 


> 

o 


CO 

t= co E 

p CO 0 

®£t§ 

CL »_ >. 
O O CO 


SZ 

CO 

1 

cd 98 

3 2 

§ 03 
CM CO 


s 

s 


2 

O 

* 

CM 


3 


CO CM 

t I- 

111 

1 |o 

> = T3 
c CO CD 
LU +z C 
CD C 
LO <D _C0 

c\i E q. 


3 3 
co CO 


CD 3 

S- > 

O CO 


CO 

co 

CD 

c 

_ CD 

o :•= w 

O -2 
x _ 

CO CD co 
• 5= CD 
CM yZ 


C 

o 

CL 


3 c 
c g 
Cl) E 

§£ 

■g -5 

c & 

3 ® 
LL DC 


sz 

® § 

£3 


co 

CO 


co 

o -o 

*S CD 
JO CD 

Z c 


CO 

2 

CD 

E 

E 

o 

O 


o 

O 

o 


■D 

CD 

c 

c 

CO 

E 

c 

3 

< 


■o 

CD 

C 

c 

CO 

E 

< 


c 

C o 
o c ••♦= 
S o 2 

C £ o 
CD CO fi- 

n tj x 


CO 
03 

C «D 


CO CO 
< < 
z z 


-g X T-, c w 

co 5 0 c B O 
CD 2 £ 10 ® "m 
■o g*- co B 8 

®r-£ <s 8 g 




The fundamental requirement of the new space transportation options is to satisfy the 
national launch needs. In the current study, the needs are dominated by the Space Station 
Freedom crew rotation and resupply requirements. 
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SERVICER VEHICLE OPTION FOR 
UNPRESSURIZED STATION CARGO 
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Split HL-42 adapter jettisoned at booster separation exposing 
unpressurized cargo -- RMS on HL-42 servicer version 

places cargo on station 
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CLV Configuration Options 



CLV Configuration Options 
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Takeoff 





Another all rocket concept known as the Delta Clipper is being developed for the Strategic 
Defense Initiative Office by McDonnell-Douglas. This vehicle lifts-off vertically in a conventional 
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BETA III MODULAR BUILDING BLOCK ARCHITECTURE 





Beta III Modular Building Block Architecture 
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REFERENCE RBCC SSTO DESIGN 
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SPACE TRANSPORTATION SYSTEM VEHICLE 
AVIONICS REQUIREMENTS 
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Space Transportation System Vehicle 
Avionics Requirements 
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INERTIAL NAVIGATION SYSTEM WITH INTEGRATED GPS 
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10 MBIT/sec serial data bus 
MIL-STD 15S3B serial data bus 


ASCM 

Advanced Spaceborne Computer Module 
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A new Space Shuttle Orbiter display and control panel shown in the figure is being 
developed by the Honeywell Satellite Systems Operation as a subcontractor to Rockwell 
International. The panel has flat panel liquid crystal displays (LCD) that are programmed for 
several functions depending upon flight regime. These LCD panels are 6.7-in square, weigh about 
16 lbs, and require about 90 watts. 
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AVIONICS TECHNOLOGY FOR FUTURE 





Avionics Technology for Future 
Space Transportation System Vehicles 

In studying advanced space transportation concepts and defining the required avionics 
system attributes, it appears that the current advanced systems have or will soon have sufficient 
capability to meet the needs. The next step in technology development is to define representative 
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